(43) SEEI^MQ 
2004 ^12 ^29 B (29.12.2004) 




tec'^T/FTO 31 MAR 2005 

iiiiiiiiiiiiiiiiiiiiiiiiiiyiiiiiPiiiiiiii 



PCX 



(10) m^i 
WO 2004/113965 



Al 



<5i) mts^Wfi^m': 

(21) miSimmm^i 

(22) stsmiiiB: 

(25) mtSimm<Dmm: 

(26) SKS^PcOmS: 

(30) fijt*t7*— ^: 
^812003-175147 
4$lii2003-2049S0 
^012003-288110 



G02B1/02 

PCT/IP2004/008693 
2004 ^6 ^ IS B (15.06.2004) 

B:^@ 



2003 ^6 19 B (19.06.2003) JP 
2003 *7 fl31 B (31.07.2003) JP 
2003 ^8 ^6 B (06.08.2003) JP 



(71) amx (mm^f^K ±x(Dis^m(z'Di^x): tdk 

ttaC^ctt (TDK CORPORATION) [JP/JPJ; t 1038272 
KSlB't'ftBB*a-Tl 1 3*1-^ Tokyo (JP). 



(72) flM#; fc^J:i; 

(75) m^^/mmx r*@i=-3LxTa)^;: «f « 

(ENOKIDO, Yasushi) [JP/JP]; T 1038272 mStPt*' A 
IZB*S-Tai 3S1^ TDK»*#artTolQro 
(JP). 

(74) ftSA: 3£ (OBA, Mitsuru); t 1010032 mffitB^ 
l64#i¥¥lfiRr Tol^o (JP). 

(81) IS£S(^^a>!d:l^fBi-J, ^-C(OaSa>Bl^€^aA< 

pTtl;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ED, XL, IN, IS, JP, KE, KG. KP, KR. KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN. MW. MX. MZ, NA. 



B (54) Title: PROCESS FOR PRODUCING PHOTONIC CRYSTAL AND PHOTONIC CRYSTAL 
M (54)«M«)«»: y* h-yi?«Saa)»Ji^aj3J:i;7* h--><7«* 



CS7) Abstract; A green sheet (1 1) including a first 
dielectric is provided with of holes h a specified pat- 
tern penetrating the green sheet in the thickness di- 
rection. The green she^ (11) provided with of holes 
h the specified pattern are then laminated to obtain a 
dielectric block (13) arranged with air g^s a specified 
pattern periodically. A second dielectric is arranged 
in the air gap of the dielectric block (13). A photonic 
crystal periodically arranged with the first dielectrics 
and the second dielectrics having a dielectric constant 
different fix>m that of the first dielectric can thereby be 
obtained without requiring particularly complicated 
processes. When dielectric ceramics is employed as 
the first and second dielectrics, a small photcmic crys- 
tal having high characteristics can be obtained. Altei^ 
natively, dielectric ceramics and air may be employed, 
respectively, as the first and second dielectrics. 

(57) mm-. » 1 0!)SS«(*:**t;^^'J->S/- h 

miiittitc^ h 1 1 ^mm-thzt 

□ 1 3(D^DSl^ic. ig2(ogsmft:$£a-r 

s-ti>zt^<. mt<Dmmwts m^<r>mm 
(*t a«:«itg8m***-r *m 2 <Dmmi*.t^ 



I/) 

so 

ON 



o 




wo 2004/113965 Al 



J^'dPCT/FTO 31 MAR Z005 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA. ZM. ZW. 

(84) *is@rs^a)35:Lxsy. ±x(Dmm(oaim^mt<-^ 

mj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), ^ i/T (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), B — U^y/i (AT, BE, BG, 
CH, CY, CZ, DE. DK, EE, ES, FI, FR, GB, GR, HU, IE, 
rr, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 



B J, CF, CG, CI, CM, GA, GN, GQ, GW, ML. MR. NE, SN. 
TD, TG). 

— mmm^m^m 



wo 2004/113965 ^PbT/JP2004/008693 

-1- 

^ * 



5 S^^^if 

So '£^i;ti^. 5/ i^^^H^^ti^Pi visits tftm^^^^m-r^^tx\ 

2001-23761 #M 2001-23761 7-^^m^m)o 

15 :7:i- h=^y^f^^Bit.\ mm,m(Dmmmm^2^7hx:h^ (sat. r2jsfe7cj^^B 
iin«>Tf^isi$ttfc7;t- h^5/^^^«. m2im\^^^. 3^7tmmmm(D 

r-Y:/ciy>'^^ h (Yablonovite)j Xtb^ (e. Yablonovitch, T. J. Gmitterand 
20 K. M. Leung: Phys. Rev. Lett. 67, 2295 (1991)#R?0o iW^^-^Xo 

§15 8 2<7>#>^d^e>s ^<DfeSlC^b3 5. 2 6° (D^&X 3:^\ti7!}^h 1 2 0" 

(ommxmii^ti^^txi^m^ti?>o ^^e^s, ^2 lla{^:^3v^T. ^^-^8 2 3 

~8 2c«. ^ll:^m^^\^x\f^^o 

25 -^^^n/x^-r hfiJii^. 2^7immmi^^xx^3^7vm^mm^mt>-r. 



^KT/JP2004/008693 

WO 2004/113965 



mm) ^-.^V^-^^^^l^^^^^ C#M2 0 0 1-2 3 7 6 1 7^^ 

.11.*-^'** ^riT s T; 



10 



15 



^ /7*fc^^-ftM-t-5^fe C^9R2 0 0 1-2 3 7 6 



^KT/JP2004/008693 

WO 2004/113965 



. i-ritm2 05^#t^ 2 0(0?^^^^^TOo ^ 



^^T/JP2004/008693 

WO 2004/113965 

-4- 



^^T/JP2004/008693 

WO 2004/113965 ^™ 



-5- 



10 

-ess 



^^T/JP2004/008693 

-6- 

15 T^TLUTtjiV^ 

^«#:^niy>?<D^Rtl^lJ:. ^ 2 ^^^^^^ K=¥> 

25 So 



wo 2004/113965 




^^T/JP2004/008693 

WO 2004/113965 



-7- 



^^T/JP2004/008693 

WO 2004/113965 



8- 



5 



^mi^M^- yimmtfj:^o ^^^^^^^ ^^^-^ 



^^T/JP2004/008693 



25 ^±,<D:^^f^n(0-7:^V=-^yi7m^(n>m^-^^\-t. 2 ^7n^^«5tSr^"r5 "7 

:gjL_b«7)ii 2-1 mmi^f^n-m 2-2 j; ^ :/ 5^ ^<d^ 1 <^fia^2i^ 



wo 2004/113965 




^BtT/JP2004/008693 

WO 2004/113965 ^ 



-10 



^^T/JP2004/008693 

-11- 

h=-iy^1^^tVX^hfl^'^^^y^'^^ h (Yablonovlte) 
15 ^fe{^:ov^-cll|S^f»0Ji-So 

wi'mmmmi 

y:th^iy^^^i oonmimmi^mit. f^2mmi^n2 t^m:^.^^ 
20 :L<D'7:t-h=^^yi^w^iooi-x2i^7vnMmm^m^x^r). m2mmi^^2 

imm^ui^m^\^. mm^t i.x(D^m^m2mm,i^U2^mj^'t^o 



wo 2004/113965 




wo 2004/113965 



:T/JP2004/008693 



-12- 

^ :^m.^W--^mm\^X'7 ^ V^y^^^^l O 0§rf^MbTV^^fc:iC). tl:^2m 
niieJlT^VN5=^JNBJfe^^^"7;^- h iJ' ife^ 1 0 0 tt'lcjl^^^-tirS CI ^ pJt^ 

20 ||2(^^«^*^36SjK@$tLS?SI^(Dih^Xlfi!L=S2mmSrM^St5<^i:i-5 



^BbT/JP2004/008693 

WO 2004/113965 



-13- 



1ft ^&-fe^$^y^^^ C a Z r u gTpjT- ^ ^ " 

10 9,,^^^, CZr. Sn) TiO.»*9?->' 

Mg T i O3 — C a T 1 03^^^ ^ ^ 

T i .0,5S*95 Nd.T i ,0,»*95 B aO-T . O, 

(Ba. Pb)Kd.Ti.O..*-*95.^-. (Ba Pb) (Nd 



^BbT/JP2004/008693 

WO 2004/113965 



-14- 



(Ba. Pb) (Nd. Bi) ,Ti,0,,:^-^V^y 

,.«2««<.«2A.u.-v.i^^«m**...^^^««^^-^2 

ujLT. mK^m^^-^"^ - ^^^ ^^^^^^ 



wo 2004/113965 ^■CT/JP2004/008693 

-15- 



2 (oam^f-fe v^^y^:^ ^^ti^f\M^ir^o 

fcfe. 2/^^^ b•r)t^«^<^^sv^t>(D;s^il^-rs^'^i- 

5/ ;^ ^itiim^co]^v N ^ ^ m 2 (Dm^i^-^ 9^ yi^:^ ^^mn^(^iis. 

10 14^lc-&te#-r5o 

<m2(D5g^»2p> 

^:^^m-'X-^^ h=-^y^B^l 0 0 A%1«^i-§i:a;-^s :7;^- h^i/iJ^^fg 

■ <||3(DB^2i> 
20 f¥b<t*^5£-rs;6^ :^mm(DmM\^^i-f^:7:i- h=^-y^^^l 0 0A{*. 

fa^o). M.wmz.\-tmm^<o'^y'^^^-^t^tfcix\i^^^(D^m^'r^. w^m 
(D-^y^iy-!fii^tfhx\i^^t^^fm-^. wi—mMxmi^\^ftLn(o\s5Lmm^x\ ^\ 

25 »f-t-ttJ^J:v\ 



wo 2004/113965 ^■CT/JP2004/008693 

-16- 



B aO-S i O2-A IgOa-BgOa^-fe^^ i/tJ'^^-^S i Oa^-fe^^ $/^^x 

B2O3 ^iry ^ 5/i5^;^. 2MgO-s i 5: 5/^;^. AljOa^-feT^: 

5/i5^;5^. AljOj-T i 02m-fe7^y^;^v Z T O^^^y ^ y ^ 

B a O-N dgOj-T i Oj— B2O3- Z n Oj- C u 0^*fe7 ^ S/;^;^^A 1 2O 
15 ^-T iOz^'^y^^y^:^. T i O2 5 5'^:^^ B a O-B i 2O3-N 

O3-T i O^-^-^V^^y^:^. B aO-B igOj-NdgOs-T i Og- S r T i 
y^. B aO-PbO-NdjOs-T i 02^-fe^5 Ba 

NdjT i50i4^-fe7 5 5/^>..BaSm2T i gOu^^-fe^ 3: iJ' B a (Zn, 

Nb) 035^-^7 5 ix^:^. B aT i409?^-fe7^S'^':^> B ajT i sOgo^-fe^ 
20 5 5/:^';^^ (Zr. Sn) T i 04^-^7 ^ y Ba (Zn, Ta) Og^-fe 

7 3: yi^:^. B a (Mg. Ta) 03^-^7 5 ix.jJ' MgT i Og-CaT i O 

H 2 <0^m#:-fe 7 ^ 5/ iJ' :^ ^ UT^?5ir'fo5o 

<m'^ii:l> 

^ 1 <D^®^-fe7 ^ 2/ : 



^^T/JP2004/008693 

WO 2004/113965 



-17- 



B a O - S i 0,-A 1 ,03-B,0,5^^^i^ 

B a O-N d,03-T i 0,-B,0 -Z nua 
(tt^m^7 5.4) 

SiO.-B.03-Al303^^«^^^^-^^^ ^^^^^ 

^^^^^^^^^ 



20 



25 



V^X#5EUr-o <^ ^ T<-y<vK (1 8~2 6. 5G 

o RTTimX 1 6~2 OmniSff^«''S>o '<c-i^^ 



^PbT/JP2004/008693 

WO 2004/113965 



-18- 



25 K-WM^f^^^^^^^^" 



^PtT/JP2004/008693 

WO 2004/113965 



19- 



— Ml =l:#So ^^^r^,^^-^ 



^^T/JP2004/008693 

WO 2004/113965 



-20- 



*«>0«ZffiWlS. 7-20. 



^^T/JP2004/008693 

-21- 

}^y<-y'^:y^lM-Ci-t 1 . 1 9 ~ 1 . 2 6 mm^^OTLh %#?L-t-tb{i J:V^o 

n^tifc^v-^^-y-hi i^mmu mmm-r^o ciof^ffi*tt> ^v-i^ 
10 j;v\ ^v-i^i^-hiKDimm^i^rj^mtBmi^^^. S6igi (d) k^-t^ 

tc;SCXiil:aS^-t-tuJ*J:v>:&^ 2 0~8 0kg f X cm^m^i^^Wt^-rtntX 

ir^eD. tiJ;6StV/5SiiCTL.* 5o i/y — ^-^x— M 1 l^dbcDri^-^iOSTp+^T^fo 
25 TLhdS^^^tt:^i5^y— i^ix-M 1 ^^JS U-C#e>tufc^mf*::/n 5/ 1 

3i;if*> >'(D^|5i;5sjf$i5ife$n5^^ ^''^So mem (d) (7)«aj-e{*. 



wo 2004/113965 




^^T/JP2004/008693 

WO 2004/113965 



-22- 



'rvvy*.**^-'^^'*- '"'"''''^^ 



^^T/JP2004/008693 

WO 2004/113965 



-23- 



0 OA*^**^-'^** 



^^T/JP2004/008693 

WO 2004/113965 

-24- 

i =-y?iSftlO0AS:(^-f5. _„.,j,t;, ^B2ro««**9 5.y 
10 x^P^^i"^" 



^^T/JP2004/008693 

WO 2004/113965 



-25- 



^^^^^^^^^^^ 

_„*n n 2~5w t%a*'^**° 

, «>*x9y-1^«Sxei4s »»*^'^" sow-'-'" 

^^^^ 



^^T/jr20«4/008693 

WO 2004/113965 



■ 26- 



20 



^Pt:T/JP2004/008693 

WO 2004/113965 



^>-fc5 ^S'-ffcX.—y?. h L'TL ^ r -a: IK'S ^„o„>t. 



^^T/JP2004/008693 

WO 2004/113965 



.28- 



So 

20 



10 



^^T/JP2004/008693 

WO 2004/113965 

-29- 

writer 



25 



^9 0l^^i-^5'- ^3<7)#^^l*^ 



^^T/JP2004/008693 

WO 2004/113965 ^™ 



.30 



<fim^^-^^^^^=^^> ^^^^^^ 



20 



25 



^^T/JP2004/008693 

WO 2004/113965 



-31 



^PbT/JP2004/008693 

WO 2004/113965 



-32- 



10 



15 



^<^. .ux^^^t.^ ^^^^^^ 



20 



^^T/JP2004/008693 

WO 2004/113965 



-33- 



15 



<||4<D#lfe> 

» 1 ro«m«t* 9 5 y t * 2 <^'«*'*^ ^ ~ 

SI iBit J^^4.ia^L,^Sl«J:o'*2©«m#- 



20 



wo 2004/113965 



:T/JP2004/008693 



-34- 

SJIT. ^1 lla^^:^bfc#xm^^:ov^-CI^3^&■t-S„ 

5 <^m<z^^-;^ bf^^x@> 

-^tfH 2 (Dm^^^—^ h 2 <Z)ir 7 5: 5/ ^^tv^ti/f^M-T So 

10 Jte4b\ ^l(Df|«^t:-ir7^yi;';^i^5|ci:m2<Z5^^^*:-fe7^5/i5^:^«&7^t^ 

20 (31^ 0. i~5 w t%^^i:-t-tt«J;v\ 



wo 2004/113965 ^^T/JP2004/008693 

-35- 



10 — >^ b(733tei[«2P a • s~5 0Pa • smMt'mt£X\/\ 

15 mi^m#:$Bl AlJl^^Si-SlfP^il-. ||2(7)fim^-<-:^ h*S|g2^«^*:|fR2 
mi 2I11(*. iry^ 5/i:7;^m^ft:f^Mxm^1^^6^i-:^-riff®lll-^^fe^o 

*-r, mi2ia (a) ic^t-J;5t-. iJi@^«Bfei-^::^^:''<c§mit^^ 
mi^^—^h^y-(yi-J^ (^J^fiPET^^r/^i^) FJttciBifM<^™v-«iJ'— >' 

20 -eRijsij-rso ^i<^OT«J{*x m^i-£^^v-i^mB\T.m^m\f^xno:Lti)^x^ 



^^bT/JP2004/008693 

-36- 

||2<Z)-fe^^ 5/i5^^mj^<^l 2AX%m\y. f$i<D-^v^^y^:^B.^^l lA 
l<0-fe^^ 5/i^;^mfife^l 1 AiSXXJ^m2<D't7^y^MS.^^l 2Atxm 

Ky ^i/tDU-^i-^^^^ur. -t^ s: yi5^:^1t'^^c(Dm^ji i~8 o o n 

m. J:^)a^b<(il 0~5 0 ^ felcM* U< 2 0 ~ 2 0 0 jii m(D 

<mmxM> 

mmJiUXit. 01 3 El (b) (d^-TJ; 5 tils HI ixiJ^^^^i^i 
1 A ^ H 2 <Dt 7%^^ ;^^^#J 1 2 A ifi^ic\.^fim'&(^U^\^WM. ^ ttfc 

25 "fe^^ ^x^j^^^ig'&ft^csrMi-x ^mm-r^o :io^jee^j*> ■fe^^i/^j'^^it 
'^=7%y'!7 p^^^wc<Dmmi^^xy^w&m\^^y) . bi "3iii (c) \z.7r^-r^o 



wo 2004/113965 




wo 2004/113965 ^^bT/JP2004/008693 

-37- 



j&s, 2o~80kgf/c m^m^ic^^-rtbf* ct V^„ 
10 witsr^ft-rao ^13 0 (c) (Dmx'i-t. Rfe)i^(Dii2^m^ifi5 2Ad^ 

^?->'(Z)2i«J:5cJl^«iit<lr?f^^bTV>;5o SHI (c) Xit. "tr^^ 

15 ^^-rso 

2000kgf/c m^S^lC^^-rtLff J:V\ *fc. ^m#:-<-;^ hf^$5i{-ffl 
25 f*. Hi ^ iXtJ':^!^^*^! 1 Ai:||2(7)-t7 5 y ^^^fi^^l 2 Ai::dS 

(Dmn^i^^—^ b (^^^^ >''^mm t m c^^i v ^-cH 2 ^ h 



JT/JP2004/008693 

WO 2004/113965 _ 

38- 



,^1 2At<0»tt*»*•&^'**-^*''^**" 
a^m^*.*e>c.^iufc7*b-.^»siooA«r#a^t*'^trs. 



20 



wo 2004/113965 




'CT/JP2004/008693 



p^m-^i^c %:mm x^xmm^zfti ^ 1 3 b b> n 4 ekc^ vti 

10 ^*:c SrM-rSo J: «5 Jr#:6<JtJ:«. H l <D^«^"fc 7 ^ y ^ Sr-^tp^ 1 

15 ||14|2|{*> m5 0^fet^J;t)7;i- h^^iy^J^^rel 0 0 A^f^l^-f S#-a'<© 

^ '{mxM ^^^^ iJi^-rm -e s = 

mi 4ll|{::^i-J:9t-. mso^jSfe-efi. ^l*5j:tJ«m2(D^«#:ir^^ 5/ 

-y^ h^3^xa-e#63;^fcm2<^pmft^^-;^ h^mi(^pn^'Jxa{-*5Jt6fp 
25 wi-^ w bx@. m^ji^it^iJi^Dm^nfc^ji^^^i^^-rs^^xa^ir^s 

i^-f ^ ^ 1 4 HIJC^ bfc:^X@iCoV>TI¥xli-r S., 



wo 2004/11396S ^^T/JP2004/008693 

.40- 



b \^X>^M(^^^X-\-tt^ < . l^m.mx^ «9 . ;6^ofi^^S*3 j;tJ^m/-<-f 
yUi^ymmt\^Xit.. ai^/V-fe/Wn-;5^^fiJfli. ::/^7-/v^1tjii^^fflVN 

25 ^15 ^ji. mn,w--:fx^ 5/ j^f^isxS'Srm^^i-s^-t-ifffiia-efcSo 

(m 1 coPPJSiJxa) 

^-f, 0i5ia (a) ^c:^i-<}:5^-^ iJiS^«Mfe-r^:i^ ^7^=eeBi<^^ 



^^T/JP2004/008693 

WO 2004/113965 



-41 



16 ^' * \ „ , roKm**-*-^ is*»^*i.s. s 1 

x<.ffl*ai 1 AS", a*^^'*"'"'' «Kff,s}fe-ft±yv'?.-t- 



wo 2004/113965 ^^bT/JP2004/008693 

-42- 



^7'w^$tbfc:;|^S(^^m^$::/ciiy^ 1 3BS:lll SHI (f) K^VXis<, 

i^<^Dmbxsic3itPo ^9fflbxm> >'i5^^s. '^^xaf*. ^1 

1 0 0 Ai: bTfflv^-C^> j:v\ 

15 tj:^. ^JfeijXfeT'^^MUfc-fe^? ixi^^lt'^^^^CSr. TOJX?feT*^^-rS^J 
m 4 <D#ife*3 j; tJ«m 5 <D^m\^ ^ H 2 2 A trills 2 mmi^^T 

25 Jfc*?, h^^ix^J^^l 0 OAtC^febtbS^ttlCJiSC-C. ||2mm#:fl5 
2A(7DiBg. i^-^X. ?l^)t^^^5il:. ^S-r5:ii::dS-e#5o J:oT. :^2^ 
mWM 2 K<0^4 X^m^ 2 mm^^;t 6 ^ i: -f 5 CI i: S ?^^^t<lr 



wo 2004/113965 ^^T/JP2004/008693 

-43- 



$|SO?LhJJ:fil|2<Dfl«f*:-fe:7^ y^;^*&*%'^tfll2(Ofim^t:-^— 

±32liUfc^4*5j;TJ?0 5(7)^fe-e{i. ^'iJ'^^/m^^l 1 A(^iH 

||l<75-t:7 ^ ^y^:!^m.^^l 1 A(Dm^tW2(D±'7 ^ 2 A(0 



wo 2004/113965 ^^T/JP2004/008693 

-44- 



M^wma^. mi 7m (a) ^c^t-J;5^-^ imn^m^^^^t tfj^^m 

fd^s Hi 7111 (b) lc^-t-a;5t-x im^o:>-^'7 ^-yi^ :^^^W'C(D±JiZ.^ 

m<D±K. (n + i) m's^m]^ir^:ittfj:^mi(Dmmi^^-^hitsxxj^ 
Hi 713 (c) k^^-r^o^j:. mn^-^^y^ l sb. 0^9, -^^^^y^:^ 

<H7<D#^fe> 

^?-!l^fi> HI 8121 (a) \z.7^iriiofi:. 7Lh;65gFf^y?i5'— i^t??i^^^tL:feH 
25 l(7)-fer7^ 5'iJ';^mfife#Jl 1 A<^#So ?feV>T. ^h.\^m2(D-^'y^y^M^ 
j^feJ^l 2 A^^i«bT-fe^ 5: ^/iJ^^^lt-^^^CSr^fc^^ Hi 8111 (b) J^^i" 

Hl8ia (c) iJl^-f-J; m2(D'^7^iyi!7^m^<^l 2A<Dmm^u^ 



wo 2004/113965 ^^T/JP2004/008693 

-45- 

x^K. n 1 o-fe ^ 5: ^> y^m^m 1 1 A^pp^'Js 0 ia^-rs j; p i-t 
7.iimm \ 2A(Dm^7!>m<^i^^^i^. mi(^-^7^^y^:^m^mi ia(d 

5 7Lhl^(J:||2<D-fe7 5: 5/:^;^Jia^«^l 2 At:^«U> ^blcHlSia (c) tc 
10 C^ife«?»Ii] 

J«bT7;*- h = 0 0 A^^t^bfCo 

^ 1 <^fl«^*:-fe:7 ^ 5/ ^ ^ bT. W-i^^m-d^ 0. 7 n m(DB a O- S i O 2 
-Al aOa-BaOamJfS&^lc (Jtfim^ : 6, 4) Sr^il UfCo ^ 2 (D^ 

15 ^x^^'^^ UT. spj^)|&^:asi. 0 Aim<DB a O-NdgOg-T i O2 

-BaOg-ZnOa-CuOJ^i^Tl^ (ifc^*^ : 7 5. 4) ^2p{lblfe„ 

y — iSri/— h-ffcSb. 8 2mmX 8 2mmX 12 0 Ann<D^ y —i^i^— b ^ 
o 1 %-r'2 3 : 1 1 : 6 6 ^ bfCo ^fCj^J. J;t;^^mi^<^S^^b^ J:TJ^5^ 

— Ul^G— 7 0 0) 

25 ^m^J(O^D*:^l<^>^m'fe7^5'^;^{-*i-b-C. 1. 5wt% 



^PbT/JP2004/008693 

-46- 

V o 1 %T'5 0:5 0 ^ b/Co ^m^J:^3 J;t5r9-miS<^ffim*5itJ«^m^J(^^^)P 

— WV-G- 7 0 0) 

5^ifc^jO^Pft : m 2 (^^m<z|^-fe 7 ^ y ^ ^ UT. 1 w t % 

: ^ — f;!^:^— 0 v o 1 %. •:f^fViJfV\^ /V5 0 v o 1 % 

10 (DiS-a-^^K 

ffi;^ :45kgf/cm^ 
JP||*i?aS : 8 5°C 

uyho i^5l5;^7y-d5^*$nfcifim<*::/n5^i^^g^^itb/cm> \>xr(0^ 
<r>'^'M>^%\'^m^7Mro ::(©^3|sn lo. 6mmx4. 

25 3 mmX 1 8 mmt?$>5o 



wo 2004/113965 




^^T/JP2004/008693 

WO 2004/113965 



• 47- 



10 



15 



^nu^ •' 5 0 0^ 

^WU^ : 9 1 O^C 



^mr^: Ih K T7 ^ >5.ri- 7 >f if (Agilent 

Technologies HP-8510C) '^^^^^ >^M^l6]<^Pm 



20 



25 



1^, ^^^^^ c^^. mi^ 

- ^m*±3it)^^ftSOtti^l^^ 4 5 : 5 5 Cw t %) t VT^o 



— V^V'G- 7 0 0) 



^ :T/JP2004/008693 

WO 2004/113965 

-48- 

: ^^.V*.v«-^ 5 0 V o 1 % 



^PbT/JP2004/008693 

-49- 

Wt2^^^^P^KW^W:\^. hy — iJ'T-t-^-^if (Agilent Technologies 

^M: HP-8510C) iz:-CKM*5J;tJ«^il#tt^a!)SL.fco ^O^^. K/^^-KlJl 
M-rS 2 0~2 4GHzt3:T, 2 5 d B a-t«^^^3i^?fe^^ ^ tb. /^:^K=¥^y 

10 5|c*5j;tJ«^mi«<^it^ti5 0 : 5 0 (w t %) i: bfCo %2(Dmn^-^ 

0:50 (wt%) tbfCo ||10^«f^-<--;^ b:i3cfcIJ«m2<D^m#:-<— ^ 
h<7?*&Sm^-rHtj 2 0 P a • s-efeS„ Hi (D^Sl^*:^— J:t;« 

15 WMr^h^o 

20 mi(D'^'7^^yi!^:^m^m(Dmm^i^. :^^v-:^mmr.m\^i:^. %2<o 

mnW-^—y^ h^^mufco mi(^-fe9^ 5/i^^m^^<^J?$*5J^t;^:SM7Lo 

25 -^TH 1 <D-fe7 ^ ;^m^4fei^#^^> % 1 co^mft:-^-;^ boppfliij^-^i?- 
6 oiHij^«95guT. v^m^(n>^2(omm.w--^7%y^^ii^^^=^-^J^'^-^—^-^'^ 



wo 2004/113965 




wo 2004/113965 ^^T/JP2004/008693 

-50- 



l^5|S|-3^#fCo ;'£*5. i^:5|S|.3<^1^-1'X{*. 10. 6mmX4. SmmXlSm 
5 2)o 

flSft:-fc^ 5: bT. ^F^i^^/iU . 0 m ni<OB a O-N d 2O 3 

-T i 02-B203?^*&5i5 (MsBim^: 9 5) ^MU. ^Jfe^J 1 t l^il<^^# 

15 X}*^ 10. 6mmX4. 3 mmX 1 8 mm"C?fc5o 

^-V h'P — i^T'r'y-f-^ (Agilent Technologies 
HP-8510C) iC-CSM*5<tU^^i©#14^t'J^bfc ( S /-^^ ^ ^PJ^b 
fc)o •?:<^^m> K^^i^K(-Jl-r6 2 2~2 SGHzJCT. 3 0 d B 
T E jfe b ^ ttfco 

20 immms) 

fl«#:-t7^ iXi^^^^^Tl?^ bT. spi^J^^;^^ 1 . 0 m m(DB a O-N d gO 3 
-T 1 Oa-BaOa^i^* : 9 5) ^^bfc„ 

25 ^P>V^J5^V^^?S^fflV^-C^i'g'b. iimfls-i-;^ ^ ^f^3^ bifco z.(om. V>5^' 
^tflg}*fim#:-fe 7 5; >y bX 3 w t %. ^t!clftfi^ttf*^-fe ^ 5: 5/ 

:^^^7lctz:^bT 3 0 w t %. 5>fc^JJ*M«;#:-fe7 ^ >y ;^)^*tc^b-C i w 
t %^Pb. ^m*^ 2 0 0 0 0 c p (Dmn,i^^—^ h ^#;rco ^WcM. 



^^T/JP2004/008693 

-51- 

— l^VG— 7 0 0) 

10 5>fci^ : rf'^f-f^^ /V tf b —/v*? J; TJ^iJ^ — tr^ /KDm-^^l^ ( 5 0 V o 

1 % : 5 0 V o 1 %) 

com. mmmi tmm(Dmi¥xmj^\^x^n5t:^^it. >^j:*3, t^;)|s^5<D^^-rx 

fi> 10. 6nimX4. 3mmX18. OmniT?fe5o 

|4;5N-5lcr^i^W h^P — ^T-ry-^f (Agilent Technologies 

^±asi HP-8510C) \^x^M^^x:^mm!if^^^m^\^tc isy<9;^-'^^mM\^ 

20 ^)o ^(Of^W:. K/^>'K{C«i-S2 2~2 5GHzl:i-C. 2 5dBiJA±<^?^ 

;6S T E iSiC^ b-C^fe^ ^ tlfCo 



wo 2004/113965 




wo 2004/113965 



:T/JP2004/008693 



-52- 

m ^ (D 1^ m 

5 ttimm 1 commit t wmm 2 commit t tm~mp^\^mmm^um ^ titim 
10 

s d ^ ^ t -r 5 ft 1 i;i iB^cD >';^-h-5/i5^^^<^ mi^:ff^o 

15 :jo<ttJ?SiI|B^2(7)m'^M«^<l:^^U-C. Ff^/-^t5^->'<^^Rt^5^^6^(-SHm 

^ fif:imm^y' ^v^-^'^^^t ^wm. t-r^ n^-m. 2 \z.uWuo:> y^v^^iy^ 
20 ^(o^^m 2 ^ \^-x:(o^mjmm.^i(\^ ^mw^ ^ -t- sis 

25 



wo 2004/113965 




:T/JP2004/008693 



7. tiimmi(Dm'^mm^^^-ammm2(Dm^mm.i$i(Dmmii. ttris^sux 

5 

15 10. mf&m 2 (ommw^^^t^n^:^ 7 y -^^fria^m^^cr ^ ^ (d^^p^k 

20 

S ^ ^WW^ t-r^ It^^ 9 tc:m«<^ :7:^h=^y^ ^fs <7)i^it;^?feo 

25 y-S:^«bfc^. SulBmi<^Mm#:^:«trlBm2(7)^«^*:^Pl^^^-rSw^; 
2r<i#1t t-r^ n-^m 1 0 (c|5S<D 7 h - 5/ <^iii)t::^feo 



1 4 . m^m 1 (Dn-a-^mf*:*? j: tj^ftfriB^ 2 om'^m«#:<^ff $ 1 ~ s o 0 



wo 2004/113965 



:T/JP2004/008693 



-54- 

1 6 . 1 (D-fe 7 5: 5/ ^ ;^*i.^i^^@ais bfc^tCl. ttilBB 2 (D-fe: 7 5: 5/ 



wo 2004/113965 



:T/JP2004/008693 



- 55 - 

5 

10 2 1. i^l<0^«#:i:^ 

2 2. h=iy^Jg^Bf:i25Sfc5c^^#at^^t-S-i;^^mi:i-Slt^ 

20 3^2 0^fcft2 1 fC:|Bm<^:7;j- hrZ5,^^^B„ 



wo 2004/113965 



;T/JP2004/008693 



1/21 

m 




wo 2004/113965 ^■CT/JP2004/008693 



2/21 




wo 2004/113965 




:T/JP2004/008693 



3/21 









rf 

LI 

vppm/ 


AI2O3 


0 0 
9.0 


oUUUUU 


DO 


TIU2 




40UUU 




Mg 1 IU3 


i -7 
1 / 


1 1 nnnn 

1 lUUUU 


HO 


Ua 1 IU3 


1 /u 


OQUU 


Ann 


or 1 








GaZrOs 


Zo 


14UU 


— on 


DaZrU3 






1 

1 OU 


Mg 1 lUs—Ua 1 IU3 


Oi 
Z1 


40UUU 


u 


(Zr, Sn)Ti04 


38 


49000 


0 


BaTi409 


38 


36000 


15 


Ba2Ti9O20 


40 


36000 


5 


La2'I*>207 


44 


1200 


-85 


Nd2Ti207 


37 


3300 


-118 


BaO-Ti02-#±^ 


80-90 


ii[1000 


0 


Ba(Mgi/3Nb2/3)3 


32 


55000 


33 


Ba(Mgv3Ta2/3)3 


25 


350000 


-4 


Ba(Znv3Nb2/3)3 


41 


87000 


31 


Ba(Zni/3Ta2/3)3 


30 


165000 


0 


CaTOa-NdAlOa 


43 


47000 


0-6 


(Ba,Pb)Nd2Ti40t2 


92 


5000 


0-6 


(Ba,Pb)(Nd,Bi)2Ti40i2 


110 


2500 


0-6 



wo 2004/113965 




;T/JP2004/008693 



4/21 




wo 2004/113965 



T/JP2004/008693 



5/21 



r 



~t — 



I 



— T 



~~r- 



wo 2004/113965 




:T/JP2004/008693 



6/21 

mm 




wo 2004/113965 




:T/JP2004/008693 



7/21 



o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




o 




o 




o 




o 




o 




o 




o 




o 



wo 2004/113965 




:T/JP2004/008693 



8/21 



r 



J 



I 



I 



~~r- 

















1. 





wo 2004/113965 



:T/JP2004/008693 



9/21 











r 


m m 































wo 2004/113965 




:T/JP2004/008693 



11/21 

iim 



< 















r 








r 














m m 



















wo 2004/113965 ^■CT/JP2004/008693 



12/21 



1112 



(a) 



11A h h 11A 

} ) I I 



mmmmmmm 



(b) 

C 



wo 2004/113965 



:T/JP2004/008693 



13/21 

mi3iii 



( a ) A 13B 




wo 2004/113965 



:T/JP2004/008693 



14/21 



^4m 



r 



m 2 (DmMi^^—^ h HI©] 



wo 2004/113965 



:T/JP2004/008693 





wo 2004/113965 




^^bT/JP2004/008693 

1 6/21 











r 


m^W^"^ hEPBIl 















wo 2004/113965 



T/JP2004/008693 



17/21 



(a) 



(b) 




11A 12A 12A 




(c) 



12A 12A 

/ / 



13B 




wo 2004/113965 




:T/JP2004/008693 



18/21 



(a) 



18 



11A h h 



mmmmmwmm 



(b) 



12A 12A 

1JA 12A \ I 




(c) 



11A 11A 12A 12A 




wo 2004/113965 




;T/JP2004/008693 



19/21 




wo 2004/113965 




:T/JP2004/008693 



20/21 




wo 2004/113965 




;T/JP2004/008693 



21/21 



m2m 



/ 

120° 



\ 35. 26" 



"120 



■35. 26" 

V--82a / 






INTERNATIONAL SEARCH REPORT 


Intemadonal q[>plication No. 




PCT/JP2004/008693 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI*' G02B1/02. 



AccQiding to International Patent Classification (IPC) or to both national classification and IPC 

B, FgIX>S SEARCHED 

Minimum documentation searched (classification ^stem followed by classification symbols) 
Int.Cl^ G02B1/02 



Documentation scanned other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kbkai Jitsij^o Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Kbho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


JP 2001-083347 A (Toshiba Corp.)/ 
30 March, 2001 (30.03.01), 

Par. Nos. [0002], [0017], [0021] to [0022], 
[0030] , [0039] to [0041] 

& EP 1085352 A2 & US 6465742 A 


1-22. 


y 


JP 06-151999 A (FDK Corp., et al.>, 
31 May, 1994 (31.05.94), 

Par. Nos. [0002], [0013] to [0018]; Figs. 2 to 5 
(Family: none) 


1-22 



I I Further documents are h'sted in the continuation of Box C. 



See patent family annoc. 



* Special categories of cited documents: 

''A'* document defining the genera] state of the art which is not considered 
to be of particular relevance 

*1E" eariier application or patent but published on or after the intemational 
filing date 

"L** document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other means 

*V document published prior to the international filing date but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict ^ith the application but cited to understand 
the principle or theory underiying the invention 

"X** document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

**Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"S^ document member of the same patent fiunily 



Date of the actual completion of the international search 
02 July, 2004 (02.07.04) 


Date of mailing of the mtemational search report 
20 July, 2004 (20.07.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized ofQcer 
Telephone No. 



Form PCT/ISAy210 (second sheet) (January 2004) 



m^mmm^ p cry j p 2.0 o 4/0 0 s e 9 3 



?6m<om-ri>^m<o6bm m^fm^ (ipo ) 

I n t. C r GO 2B 1/0 2 



B. 



18a£S:fTo*:S/M8^)isf m^mVf^m (IPC)) 

I n ti C 1' GO 2B 1/0 2 



19 2 2-1996^ 
1 9 7 1-2 0 0 4<^ 
1 9 9 4-20 04<^ 
19 9 6-2004^ 



|jt-t-^l:^fe fetus jtlSt 



JP 2001-0 83347 . 

2001.0 3.30 
[0002] ^ [00 17]. [0021] 
[00 301 . [0 0 3 9] ~ [0 0 4 1] 

& EP 1085352 A2 & US 



2 2 



[0 0 2 2] 



6465742 A 



JP 06-151999 A im±m,mtm^^'^^. ^i^) 

1 9 9 4.0 5.3 1 

[00021 . [0 0 1 31 ~ [0 0 1 81 . ia2~ia5 



2 2 



(a*sr#-t-) 



r&j II— x-^y^^/h^r 5 y— XS^ 



02. 0 7. 2004 



20. 7. 2004 



H*:H#fFit (I SA/J P) 
- 100-8915 



w » ^ * 



2V 



8 10 6 



«|g## 03-3581-1101 l^ijt 3 2 2 9 



«IS;PCT/I SA/2 1 0 (Sg2^-i?) (2004<^1^) 



